separation was carried out by centrifugation (5,000 g, 10 min), laboratory over the past 2 yr, including data on these container rather than in separatory funnels. media that were published previously (4) . Forty-nine samples, Microbial activity in container media was expressed as the rate ranging from highly conducive to highly suppressive, were used in of hydrolysis of fluorescein diacetate (FDA) (4, 23) . Because the analyses. Disease severity for all data was significantly and container media varied in their fluorescein adsorption negatively correlated with microbial biomass (r = -0.593, characteristics, standard curves were constructed for each P < 0.001) (Fig. 3 ). Disease severity also was significantly and container medium by the procedure described previously (4) . Both negatively correlated with microbial activity (r = -0.770, microbial activity and biomass were expressed on a per cubic P < 0.001) (Fig. 4 ). An alternative analysis of the relationship centimeter (cc) of container medium at container capacity rather between disease severity and microbial activity, which excludes the than on a dry-weight basis because the media varied in their bulk four data points with the highest activity, is indicated by the broken density by a factor of two or more. The relation of dry weight to line in Figure 4 . Multiple regression of disease severity on volume at container capacity for each container medium was microbial activity and biomass for all data points yielded the established previously.
following equation: To determine the relationship between disease severity and microbial biomass and microbial activity, as well as the Y= 4.20 -2.44 X 1 -7.76 X 2 relationship between microbial biomass and activity, regression analyses were performed with the MINITAB computer program.
where Yis disease severity in the I to 4 rating scale; X, is microbial Regression lines, equations, and correlation coefficients are activity in microgram hydrolyzed FDA min-1 cc-'; and X 2 is presented with scattergrams.
microbial biomass in micromoles phospholipid phosphate per cubic centimeter container medium. The residual plot after the RESULTS regression analysis showed a random distribution (Fig. 5) and with microbial activity (r = -0.780, P < 0.01) (Fig. 2) . A Fig. 1 . Relationship of disease severity to microbial biomass based on positive correlation was found between microbial activity and extractible phospholipid phosphate in six container media. Each data point biomass (r = 0.839, P< 0.01) (not presented). Residual plots after represents the mean of five replications of disease severity and the mean of the three regression analyses showed random distributions (not four replications for microbial biomass for each treatment. cc = cubic presented).
centimeter. Regression analyses were performed with data on disease severity, microbial biomass, and microbial activity collected in our 0 A number of microorganisms have been reported to be bioincidence increased initially, disease severity caused by P. ultimum control agents for suppression of Pythium damping-off (8). eventually decreased with time. Because populations of P. ultimum Possible mechanisms proposed for this activity include mycoremained unchanged, Watson (29) proposed that the reduction in parasitism (13,28), antibiosis (10), and nutrient competition (5,17). inoculum potential was due to enhanced competition from other
DISCUSSION
The principal mechanism responsible for suppression varies in soil microbes stimulated by the lettuce residues. Lumsden et al (15) different situations. In our studies, data suggest (Figs. 3-5 ) that the found that Pythium diseases were suppressed 1 yr after compost general microflora in container media played a predominant role application in the field. Because survival of the Pythium in suppression of Pythium damping-off. We propose, therefore, pathogens was not affected, they attributed suppression to that general microbial activity and biomass, as determined by FDA hydrolysis and phospholipid phosphate, respectively, are 4_ main predictors of suppressiveness of container media to damping-. 8 -off of cucumber caused by P. ultimum. We also propose that the 00 0 = 3.88 -18.0 X preliminary models developed here be tested further for container =-0.593 media in field settings, and that they be explored for soil systems. 0 0In this study, neither microbial activity nor microbial biomass >" 0 alone can be used to successfully predict suppressiveness of r 3 00individual batches of container media. For example, microbial > biomass in peat medium 2 and the composted pine bark (CPB) W medium, which are conducive and suppressive media, respectively, 00 did not differ. Likewise, microbial activity in peat medium 1 is not 0 odifferent from that in composted pine bark (Table 1) . However, the Solid line is based on all data points. Broken line excludes four data points multiple regression analysis of disease severity on microbial activity, and with the highest microbial activity. cc = cubic centimeter.
biomass.
crop conditions for plants produced in container media where such
Interactions between bacteria and Trichoderma hamatum in factors can be controlled.
suppression of Rhizoctonia damping-off in bark compost media. The proposed methodology may be particularly useful for Phytopathology 77:1206-1212. Fusarium spp. and other pathogens sensitive to fungistasis (14).
13. Lifshitz, R., Sneh, B., and Baker, R. 
